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Legislative 0 Briefing 08 Dofebrerstyy, 00 2014

76

Background: T d®

In 082011, 006 the 0 Minnesota 0 Legislature 38 appropriated U8 funding ©8 and 0 directed C6 the Zd Min
Agency 0 (MP@X)_0 conduct Tdresearch “3on 0 the "3 effects 00 of Zd sulfate “8 and "8 other 3 subs
This "0 research Jd was Jdintended Z“dto T8 inform T3 an LJ evaluation T8 of _dfike d 1D&Rstheg 786 wild
MPCA U0 adommdl 0 the T34 U.S. 08 Environmentalgen@prot@{tisERfjooked 4 that 0 st@dddrdrotect 70 the !
beneficial “8use Jd of U8 “water J0 used 0 for Z3 production 28 of 10 wild T8 rice” U0 during U3 period:
damage 80 by 08 high "0 sulfate "8 levels.” T8 (Minn. U8 RGL3 7050.0224, “0d subpart 24 2).
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Following C0 the 0 develdpmérg 10 detailed 08 research U8 protocol Tdin 26 2011, “din 0482012 4 the
groups 0 of 3 scientists 110 at 10 the & University 00 of Z0 Minmadotundebakeh_ 0@ and WiddIwid Rick Citid
Standards 0 Stddhe Stidly’s 70 main U3 hypsothdsthat 810 wild 10 ricdoy_ & sulfeimpadteth Td the 10 conversior
sulfate J0to "3 sulfide Jdin 10 the L8 rootibgda d Abnelleclioh Td thes [Oipibndgdetetnber 16 2013 “dand L
documented T8 in _dindividual Z3 reports 0 fronfsa®d tieTableresghichedsfor Siidy [0Gaomponeni@Pf 0
76

During Jdulay 0 and U3 February 2382014, 8 MPAAh@ &sthffesidtisitegfotaalyded G data “0as “da 0 whe
gained T8 input Z0 from C6the 0 Wild 8 Rice 0 Standards add&tudyrewd@dsiony d Gomiboities; 50
data, Z 08 other Z& relevant @ scientific Zd studies/infodngitieh, _Obasid T@ fitve — 6 the 8 wild 56 rice T8 sulf:
develop Zd findings Z“6 and 0 preliminary £08 recommendations _0J regaididgvalddtiag " 0&kthadadexisting _d s
standard, Jdthe 26 MPCA 0 has 0 the 3 responsibility 08 of 38 demonstrating 3 thatstafidargd @ recom
have 160 a " 0d scientific 10 basis 1160 and U8 would 3 protect Z0the 03 beneficial Z8 use 70 ofd_38 “water L
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Findings 0 and Cd Preliminary _d Recommendations 0 Regarding 0 the 10 Wild 08 Rice 0 Sulfate _0J St

Key indlings: —

1. Sulfate "dis 0 not 10 directly J0.taxicBaotd ta d thavildd NP €ike résStudly (10 aochmidsibleed &3 dhe 0
Minnesota Ch@mber 73 of _3 Commerce 38 support _d this T8 conclusion. 8 However, Z0 sulfate Jdin !
converted U0 by U3 bacteria Zdto U3 sulfide 20 in 0 thésakdrdokiggre d@ohe 0 of "8 wild "0 rice

2. Sulfide 0 idc 00tbx 0 wilth [8reP.CA dBStodytrated thax [ J elevated 0 sulfide T3 concentrations 0w
toxic 0 to 0 wild 3 rilydrdpseddlingsexpdriment 0 data Z 08 showed 3 deleterious 0 effects Z6 of T
seedling Zd plant T8 growth Z8 when 0 sulfide 10 exceeded 0 the I range "0 of _3 150 “dto 0d 3(

3. Sulfide C“din 0 the "0 sediment Jdis _0 affected 20 by C0the 20 amount 08 of [0 sulfate 5din [0
iron Zdin 00 the _dskdimentdfdomajodty fledd 0 shenpling "0 sites "3 show 0 that Tdthe 3 range
ug/L Cdsulfide s@dimedtttedted — 06 to [ dmlariwatércandentration 78 of [0 sulféte '@ betdwedhl 6.3
mg/L. Z8 This "8 range 4 illastrdiionsi d timhe @4 of 3 the 4 field “dsites “d are 16 more 4 effectiy
converting U3 sulfate 0 to Zddrsulfilpart "6 due Jdto 18 the 3 availabilitise® 6lof MgliddAl din _J the L

-

Preliminary Codiclusions 713 Badomthendations: 9

1. The 10808 mg/L [ &tauibited isSddedded 10 and /8 reasonable " dto 8 protect (8 wild (8 ric@@(‘iroduct
driven 50 sulfide 0 Tdicityi MPCA 0 will 3 also 08 consider “dincluding 20 a _d sediment 3 sulfide
component 38 of "8 this "8 water Z8 quality Z8 standard, 0 jrg/L 8tBesulfiiéinge "8 of 8150 “dto L

2. The 0810 "d mg/L "8 wild Udrice 18 sulfate 8 standard —d should 18 continue . ddd\sialjapply 7 to
the 0 field 00 data J 0 does 0 not 3 support ZJ placing 0 lakelsclagsand [dsineandsavadl abibty, § s&pax
water U3 body T8 type, L3 appears 0 to U3 be 0the dResoncérawatiolingd ofi fadteulfidd in °0

3. Sitewsﬁ?éﬁc 710 standamds Xfkrted foid 0 some [ OGuakiderable 10 data 1d suggest T1dthat ©din 1d some
development 118 of 5p&iBd sitestandard 78 would 3 bf 818 priddectdeice T8 production. 18 This T8 is T
1 00
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occur [10in 0 waters 0 where 10 the “dsediment Tidiron “dis ~0elevated 70 and 8 therefore T3¢
concentration “dmay _8not "“8result 5din “da 4 sulfide T8 sediment [Efonced fratien 80aabove al&k
data 8 to 3 suggest Tapéldific Td%staddskitd 3 lower T than 2810 Jd mg/L D8 may 8 be T8 needed
is 0 more 0 efficiently Z0 convertedd_0 to 0 sulfide.

MPCA 3 wid continue 50to 0 explore Jdif 50 the Jd sulfate _d standarqgﬂﬁ TTd wéieldedd rideto 89 pi
production. Thd T3 Study Tddata 28 do 18 not Tgretigaestd waldhatd ridepaddlys & less T8 susceptible 181
elevated 8 sulfide. & However,] arihBGed witteidgement " &vittés 3 associated T8 with 18 paddy 8 wild
production likély 0 reduce 0 the 0 potential U8 for 18 sulfide Z8 proddction “8in 0 the _dJ sediment

MPCA 0 does 0 not _d currently ©0 have _d a _0 recommendation 0 regarding 18 the 8 “period
to 0 sulfate 0 effects, _J but todwdlbrnadyeentiduebata 0 to 0 further 0 eXpidredindetiis /30 question.
incubation & experindath Z® show 0 that T8 sulfate T8 can 56 be Zd converted Zdto Td sulfide Zdin
conditions, 8 and sedithentsiidide 08 concentrations T3 decrease 3 once 08 sulfate 8 coficentrations T
overlying _8 water 0 decrease. L0 This Zdis 0 a Zd complex "dinteraction “dand Zd more _d data !
recommendations 6 can _38 be Ud developed U8 about 0 this Z8 important T3 question; T3 any 0 recc
to 8 considersp@e T4 factors 8 that 3 affect. T8this 18 question

Consideration 0 should Zd be 0 given _8to 0 changing 0 the Jd use 0 clas§hdd of MBGhe T dswils
considering 8 moving "0 the "8 wild Tdrice Td sulfate "d standard 28 from Td Class 234 0 where T
creating J80a "0 new _dJsubclass 0 to Udadarif§ suldatieat_ 0 Stimelardd widdis (80 designed 6 to _J protect
wild "8 rice "8 grains 0 for Z3 consumption 8 by "0 humans _3d and 0 wildlife. 8 The 0 MPCA 4
“water 8 used 0 for 3 productiofi ThBof dMRAGM [0 hize 0 received ”3 comments (idgassérisng d ribthi:
the U0 best Zd descriptor Z6 for Z08 natural T8 stands Z3 of T3 wild T8 rice Zd that Jd @rovide U3 bene

e}

Next 0 Stepd

In Cd8late 238 March, 20 MPCA CZd will 28 meet 3 with "8 the 3 Wild & Rice J Sulfate _8 Standards C
Tribes T3 in L0 separate 10 meelifigheir6td feddbmck [0 orFindiripe (IdBVEGAI8ary0 0
Recommendations. MIBCA _d8 will 23 also Z8 continue "3 to 0 seek & feedback =8 from "&WBSEPA &

MPCA 8 technical "4 staff Z8 will Z8 continue "0 to "3 develop 0 and _J assemble _3& material Zd1
that "0 will 8 be “dused Jdin O wild J0rice Z8 rulemaking. £33 Further Z0 analysis 06 of Zd results
experiments [0 and 3 sediment _d incubation Z0 study MPGA| [wilp & zontidwaprofireated 0 refine

recommendations haded Cdlem T@input 0 receithdd cGiltiamuekd 13 8 analysi®

The 08 MPCA Cdoistradialgo [0Far _ Scédpefic [0 review "8 of "dthe "o wild Z“drice Zd study 0 report
aspects 10 of “dthe 3 MPCA’s 0 preliminary Z0 recommendations _3 and 4§ rationale Z3 about J38 wl
current "ddylL —8 wild 8 rice [ 0asaifatd is_ 4 Stavedranted, 0 and thé théngd natLfkeerd dhded 06

panel wild £3 libely 8 @onvered 0 late 3 spring 0.a8@014 will "3 include Tdthe 06 opportunity Jdfor "dir
stakeholders/members —8 of 6 the & public 16 to ._@diddress 8 the & panel

In 08 a L0 parallel 20 effort ingMP&A0 [0ddevélmprk 6 factors T3 that "3 will 28 help Z48 identify T3 spec
“water (8 used T8 for 18 production 18 of 18 wild T8 rice.” 18 Thenprdd fActodeterdniviitiotsbe 8 ahdsed
inform 0 rulemaking 00 to U3 identify 03 specific £ 0 waterbodies T0 asn_ 33 whterd wildised ricgé'for dia pr
Minnesota & Rules T8 Chapter 18 7050. Z8 The 8 goal Jdis 08 to U8 put dh@hesd puldlitactdrs 8 or
comment 0 period Jdin 06 March £082014. 38 Comments _0 received Jd will Jd b "6 used 1Udto ¢

Any 0 proposed 0 change Zdto [0 the wowdd O &eice d adlstdedarddinio 13 Minnesota’s 0 water 0
standard J0 rule 6 (Minnesota 0 Rules 3 Chapter 116 7050) Zdin _0J accordance 3 with T0the Tdre
Administrative T8 Procedures Z38 Act _8 and 8 would T3 require 238 the Jd approval 26 of Zdthe Zd U!¢
for Tdihgv_ 0 the "6 rule 10 package Tdready 3 for 08 publi®d i@ notice C8 and 18 comment
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Considerations 3

As Ti0a "Oresult J0of Z“dthe "0 Wild T8 Rice 0 Sulfate 10 Standard Zd Study “d and 0 other T3 de
much 3 better Z8 understanding Z38 of Z8 the 3 relationship U8 betwdmsence) willlsulfatéce_ 4 ih predehece
water T8 column, "8 and "8 sulfide “dand Tdiron “din UJ sediment 70 porewater. Zd This Cd include:
hypothesis £ 8 that Jd sulfate Z6is 0 not 0 directly Zd toxic J8to "3 wild "o rice, J0but Tdis "dcc
rice 00 (this Tdis 10 sig@artedydrdmonics “d6 and "dfiéld £d data). T4

o}

This 0 enhanced 8 understanding Z8is Tdvery "dimportant 13 because "3 it Zd helps Zd exp
waterbodies [0 have 0 elevated 3 sulfate _d concentrations "3 and 3 apparently 0 healthy T
most 0 waterbodies T3 that 00 havédd_0duimmessfdibedd w 8 have 0 relatively 08 low "@dulfate

This 0 enhahdaderstanding —wv@idch 0 MPCA 03 did 38 not 0 have —wiffriord bé tod invaheabld sty
in 00 implementing Z08 the T3 wild Zd rice J0 sulfate 08 standard. Zd This Zd will 28 be 4 parti
need 18 forsp@#e 13 standards 8 and 3 developing 1§ suth T8 standards. 08

Any C0changes "dto U3 the 10 current 10 wild T8 rice "0 sulfate U8 standard Th# wild Cl@arake 0 Wateme
Act T8 requires 3 implementation Z3d of T3 the [0 existing 3 standard 0 while Gi#idnygh 8 prdmosed C
administrative 0 process _d and Z3 USEPAJ_J approval. 6

The 00 M@stéwhnter pedmitting "3 approach Zd for “dthe "3 current T8 wild Z0d rice 10 sidfate Zd stan

o}

Where 3 elevated 10 discharge 8 sulfate "3 levels "8 are J0 suspected Jd but 20 no 3 sulfe
discharge "dhibaring 0 requirements U0 aadded bednip T NPDES 0 permits "d as 1d they U8 coi
reissuance evéry _J five _d gears

If distharge data 3 collected 3 dufiingg ([ 0yewemit@_d cycle 0 indicate 3 avidldteotedtihe " &to
sulfate J0 standard Zd for C0 wild "0 rice, Jdlsatd dGkit [0dnisterd ddteserined fod £10 production C
may 8 be 0 hyfectethe & 0 discharge, Zd a U3 discharge Z6 limit Z“o will 0 be "8 addedd_46to

If C0discharge 38 limits T8 cannot 10 be Cd met U8 immediately C“6a 0 schedule &6 of 238 comp!
permit "0 to CUdrallaiwsteidsf 10 such "8 as 0 evaluation 08 of 0 treatment 3 technologies, —d d
funds, 28 and C3& construdtion. =8

The 8 compliance 0 schedule T3 will Z68 contain ©6 a ”d requirement 0 that =48 the 3 facility
compliance 0 withlimi& Hs& [8Goon _J as 0 possible 0 me I Dsidouést_ 0@ with vardethe 3 applice
for 08 permit 0 reissiu@nce.

= |t Cdis Tdimportant “0to O note _dthat Z0the _J sulfate T8 discharge 0 limit Zd inch
identical “dto Zdthe "0 wild Zdrice J0sulfate "3 standard. Z3 When 3 setting 3 disc
variables 8 such luttoas Tdidi 20 the "J receiving 0 water _8 and 3 distance 03 betwee
point _d and U3 the 10 water U8 used Zd for Z0 production Z0 of "d wild Tdrice. 20 Th
the Td standard Zdis "0 achieved "0 at _0the “0 wat@r "0 used 0 for UJ production.

Note "3 that Jdin 0 accordance 0 caifhplidddederdbchddales T3 and [0 variances U8 are U3 typ
allowed “dfor U8 new 0 dischargers, 206 which 08 must Z0 meet _3 the U8 effluent 006 limit T4
operations. 9

* Implementation Z0 of T3 the "0 existing _0 standard Z0 does & not d preclude & permitted 9 facil
specific J8 wild & rice 8 sulfate “d standard. ©8 8 The 28 MPCA 8 can 8 emspiiBcdithe T4 ki
standards 0 immediately, 3 where 0 conditions C0J indicate Zd that Tdsuch “da d standard & |
exploring 8 options 8 for 38 adsiseithicg [03ssitedards s régliefficientlyp 7d
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Table 50 1. 0 Purpose, 0 strengths, -8 and 0 limitations [

Main [ 0
Purpose

Endpoints

Key | 0
Strengths

Key 18
Limitations

Expand [0
understanding [ 0
environmental [ 0
conditions [ 10
correlated [ 0 witl
presence/ | 0
absence | 0 of [I(
rice.

Concentrations i«
of 118 chemicals [
surface [ 0 water
rooting 110 zone [
{e.g DQ&@%B H &
vs. (18 wild [10 ric
occurrence).

Most [ 0 reflective
of [ Bactual | 0
environmental [0
conditions. [ 0

Multiple 10 wild
rice |6 stands | ¢
breadth 16 of [ ¢
characteristics [ 0
sampled. 1®

Least [10 controlle
Annual [10 visit ]
most [ 3 sites, (¢
3x/year 18 for i
subset. 110

Not [10 definitive
cause dnd efféct.

Evaluate 0
effects [ 10 of ¢
sulfate [ 6 on ||
rice | 1dseed |0
germination [0
and 10 srowth
sprouts. [1d [18

Growth [0 of [
rice [dbsths 110
(biomass, [10 roc
& [0 shoot [0
elongation). [18
Germination [0
rate [10 of [10 s

Controlled |0
doseresgéhse ||
experiment. |0
Controlled [0
exposure [ 0 to
known [ &
concentrations |
of [ 850

Only [10 evaluate
early 10 growth
stages. [0

leading [0

hypothesis [0 is
that [10 sulfate
converted 10 to
sulfide, 186 whict
is. [0 diretbi@c. |

Evaluate 0 effe
of [ Osulfide [ 14
wild [ O rice |10
germination [0
and [0 growth
sprouts. [160 [0

Growth [0 of [
rice [10 sprouts |
(biomass, [0 roc
& [0 shoot [10
elongation). [0
Germination [0
rate (dof [dW

Controlled [16
dosefesiéhse
experiment. [ 0
Controlled [0
exposure [0 to
known [ &
concentrations |
of [;5. Ho

Only [10 evaluate
early [ 10 growth
stages. [0

Unable 1dto [/
simultaneously [
keep droots [
anaerobic [10 &
shoots [0 aerohi

Evaluate | 0

effects [0 of [}
sulfate [[8on |
rice |G plants |
over [6full @
cycle and [ 0

multiple | 0 yea

Growth [1dof [
rice (10 (biomas
plus [18 number

weight [10 of []
seeds).
Sulfide [10

concentrations |
in 110 rooting
zohe,

Controlled | 8
doseresichse |
experiment. [ 1@
Includes |10
natural |18
sediment [ 0
matrix [ 6as |
rooting [ 0
environment, ||
Involves |18 enti
growth |10 cycle
multiple [ 0 yea

Full 10 effect |
sulfate [ 1 may
take 10 longer
than []0 several
years [10to [0
realize. 10 No |
groundwater (¢
movement.
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Characterize [ 0
sulfate, | 0 sulfic
and Oiron [0
rooting [ 10 zone
wild [1drice [0
container [ @

experiments [ 10
and dfield [I¢

I

Concentrations |
of (10 sulfate, [
sulfide [10 and |
iron [ldin [10
porewater. [0

Provides [0

additional [ 0 de
to 0 understan
and | 0 interpre
container [ @

experiments [ 0
and ofield [¢

Utility 10 lies [
the 10 integrati
of [ dthis 18d
with [10dHbger [
Study [16
components, [1¢
not [10in [10th
set 110 alohd&

f 00 Study 0 components.

Evaluate [0 effe
of 10 temperatu
on 0 movemen
of [|dsulfate ¢
and | Oout [10c¢c
underlying | 8
sediment.

Sulfate 119
concentrations [
in [10 overlying [
water [0 over [
time; D?,SGé,ir@
st' [0& [dar
tracers [10in ¢
sediment [0
porewater. [0
Simple [0 mode!

Controlled [ 6
experiment [0
with [10 natural
sediment |10 and
water. [ 10

Provides [ 0
preliminary [0
assessment (100
sediment [10 frot
two [I0sites [10
may [0 inform [
isnod [0 fully 01
transferrable [0
other []0 sites. [
groundwater [10
movement. (10N
wild [[Qrice [10
grown,
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0 surfac® d water 0 and _J sedir

8 sulfide

Figure He (8 relationsdfip_ 8 dulfate,

When the mud has a good supply of
iron, sulfate does less harm

T

The ron-sulfide battle

The amount of iron and sulfide are dynamic and one affects the other. If
enough new ron is flowing into the mud (eg. vie groundhwater], theneven
a lake or stream with high sulfate levels can support wild rice. On the other
hand, enough sulfate can overwhelm the supply of iron and make sulfide
levels toxic,




